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Amendments to the Claims 

1 . (Currently Amended) A memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate adjacent to said P well; 

an N type active region defined in said P well; 

a P type active region defined in said N well; 

an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer over said N type active region and a P+ 
polysilicon layer over said P type active region; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
evegon a portion of said polycrystalline silicon film between said polycrystalline silicon 
film and said metal, metal silicide, or metal nitride fil m, and over only a portion of said 
isolation region . 

2. (Currently Amended) A memory cell comprising: 

a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 
an NMOS transistor defining an N type active region in said P well; 
a PMOS transistor defining a P type active region in said N well; 
an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer forming a portion of said NMOS 
transistor, and a P+ polysilicon layer f rming a portion of said PMOS transistor; and 
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an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
everon a portion of said polycrystalline silicon film between said polycrystalline silicon 
film and said metal, metal silicide, or metal nitride fil m, and over only a portion of said 
isolation region . 

3. (Currently Amended) A memory cell comprising: 

a semiconductor substrate having first and second gate oxide layers : 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

an NMOS transistor defining an N type active region in said P well; 

a PMOS transistor defining a P type active region in said N well; 

an isolation region arranged to isolate said N type active region from said P type 
active regior u and separate said first and second gate oxide layers : 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer on said first gate oxide layer and on a first 
portion of said isolation region and forming a portion of said NMOS transistor, and a P+ 
polysilicon layer on said second gate oxide layer and on a second portion of said isolation 
region and forming a portion of said PMOS transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride 
film and over only one of said first and second portions of said isolation regioru wherein 
said polysilicide gate electrode structure and said oxide diffusion barrier layer are 
arranged such that migration of P+ dopants from said P+ polysilicon layer to said 
overlying metal, metal silicide, or metal nitride film is significantly impeded by said 
oxide diffusion barrier layer. 

4. (Currently Amended) A memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 
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an N well formed in said semiconductor substrate; 
an NMOS transistor defining an N type active region in said P well; 
a PMOS transistor defining a P type active region in said N well; 
an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer forming a portion of said NMOS transistor 
and a P+ polysilicon layer forming a portion of said PMOS transistor; and 

an oxide diffiision barrier layer formed in said polysilicide gate electrode structure 
evefon a portion of said P+ polysilicon layer between said P+ polysilicon layer and said 
metal, metal silicide, or metal nitride film and over only a portion of said isolation region , 
wherein said oxide diffusion barrier layer does not extend over a portion of said N+ 
polysilicon layer. 

5. (Currently Amended) A memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

an NMOS transistor defining an N type active region in said P well; 

a PMOS transistor defining a P type active region in said N well; 

an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer forming a portion of said NMOS transistor 
and a P+ polysilicon layer forming a portion of said PMOS transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
everon said P+ polysilicon layer between said P+ polysilicon layer and said metal, metal 
silicide, or metal nitride fil m and over only a portion of said isolation region, wherein 
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said oxide diffiision barrier layer is arranged such that said metal, metal silicide, or metal 
nitride film defines an N type common boundary with said N+ polysilicon layer that is 
significantly larger than a P type common boundary defined by said metal, metal silicide, 
or metal nitride film and said P+ polysilicon layer. 

6. (Currently Amended) A memory cell comprising: 

a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 
an NMOS transistor defining an N type active region in said P well; 
a PMOS transistor defining a P type active region in said N well; 
an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer forming a portion of said NMOS transistor 
and a P+ polysilicon layer forming a portion of said PMOS transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride 
fil m and over only a portion of said isolation region, wherein said polysilicide gate 
electrode structure and said oxide diffiision barrier layer are arranged such that migration 
of N+ dopants from said N+ polysilicon layer to said overlying metal, metal silicide, or 
metal nitride film is significantly impeded by said oxide diffusion barrier layer. 

7. (Currently Amended) A memory cell comprising: 

a semiconductor substrate; 

a P well formed m said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

an NMOS transistor defining an N type active region in said P well; 

a PMOS transistor defining a P type active region in said N well; 
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an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an ova-lying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer forming a portion of said NMOS transistor 
and a P+ polysilicon layer forming a portion of said PMOS transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
everon a portion of said N+ polysilicon layer between said N+ polysilicon layer and said 
metal, metal silicide, or metal nitride film and over only a portion of said isolation region , 
wherein said oxide diffusion barrier layer does not extend over a portion of said P+ 
polysilicon layer. 

8. (Currently Amended) A memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

an NMOS transistor defining an N type active region in said P well; 

a PMOS transistor defining a P type active region in said N well; 

an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer forming a portion of said NMOS transistor 
and a P+ polysilicon layer forming a portion of said PMOS transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
everon a portion of said N+ polysilicon layer between said N+ polysilicon layer and said 
metal, metal silicide, or metal nitride film and over only a portion of said isolation region , 
wherein said oxide diffusion barrier layer is arranged such that said metal, metal silicide, 
or metal nitride film defines a P type common boundary with said P+ polysilicon layer 
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that is significantly larger than an N type common boundary defined by said metal, metal 
silicide, or metal nitride film and said N+ polysilicon layer. 

9. (Cancel) A memory coll comprising: 

a- semiconductor substrate ; 

a P woll form e d in said semiconductor substrate; 

on N well form e d in said semiconductor substrate; 

an NMOS transistor dofining an N typo activ e r e gion in said P woll; 

a PMOS transistor defining a P typo activ e r e gion in said N wcU; - 

an isolation r e gion arranged to isolate said N type active region from said P typo 



a polyoilicido gate electrode structure compo s ed of a polycrystallinc silicon film 

and an overlying metal, metal silioid e , or motal nitrid e film, wherein said polycrystallino 
silicon film comprises an N + polysilicon layer forming a portion of said NMOS transistor 
and a P+ polysilioon layer forming a portion of said PMOS transistor, and 

an oxide diffusion - barrier layer formed in said polysilioid e gate oloctrod e struoturc 

ov e r said N+ polysilicon layer and said P + polysilicon layer between said polycrystollino 
silicon film and said motal, m e tal silioide, or motal nitrid e film, wherein s aid polysilicidc 
gat e e l e otrod e structure and said oxide diffusion barri e r layer ar e arranged such that 
migration of P* dopants from said P+ polysilioon lay e r to said 



ov e rlying m e tal, metal Gilioido, or metal nitrid e film is significantly 
impeded by said oxide diffusion barrier layer and 

migration of N-n dopants from said N+ polysilioon layer to said 

ov e rlying metal, metal silioido, or metal nitrid e film is significantly 
imp e d e d by said oxide diffusion barrier layer. 




10. (Currently Amended) An SRAM memory cell comprising: 
a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 
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a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pull down 
transistor, and wherein said pull-up transistor defines a P type active region in said N well 
and said pull-down transistor defines an N type active region in said P well; 

an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer forming a portion of said pull-down 
transistor and a P+ polysilicon layer forming a portion of said pull-up transistor, and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride 
film evepgn a portion of said polycrystalline silicon fil m, and over only a portion of said 
isolation region . 

1 1 . (Currently Amended) An SRAM memory cell comprising: 
a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 

a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pull down 
transistor, and wherein said pull-up transistor defines a P type active region in said N well 
and said pull-down transistor defines an N type active region in said P well; 

an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
having a thickness of between about 500 A and about 4000 A and an overlying metal, 
metal silicide, or metal nitride film having a thickness of between about 500 A and 
4000 A, wherein said polycrystalline silicon film comprises an N4- polysilicon layer 
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forming a portion of said pull-down transistor and a P+ polysilicon layer forming a 
portion of said pull-up transistor, and 

an oxide diffusion barrier layer having a thickness of between about 3 A and 
about 25 A formed in said polysilicide gate electrode structure between said 
polycrystalline silicon film and said metal, metal silicide, or metal nitride film evepon a 
portion of said polycrystalline silicon fil m, and over only a portion of said isolation 
re gion . 

12. (Cancel) An SRAM memory c e ll compri s ing: 
a semiconductor substrat e ; 

a P w e ll form e d in said semiconductor substrat e ; 

an N w e ll form e d in said semiconductor s ubstrat e ; 

a flip flop form e d by two access transi s tors and a pair of cross coupl e d inv e rt e rs, 

wh e r e in e ach pair of cross oouplod inverters includ e s a pull up transistor and a pull down 
transistor, and wh e r e in said pull up transistor dofines a P typ e active r e gion in said N w e ll 
and s aid pull down transistor defines on N typo activ e r e gion in said P w e ll; 

an isolation r e gion arrang e d to i s olat e said N typo activ e r e gion from said P typ e 

active region; 

a poly s ilicide gate electrode structur e composed of a polycrystallin e s ilicon film 

and an overlying metal, m e tal silicid e , or m e tal nitride film, wh e r e in said polycrystallin e 
s ilicon film comprises an N + polysilicon layer forming a portion of said pull - down 
transistor and a P + polysilicon layer forming a portion of said pull - up transistor; and 

an oxid e diffusion barrier layer form e d in said polysilicide gate electrod e structur e 

b e tw e en said polycrystallin e silicon film and caid metal, metal silicid e , or metal nitrid e 
film ov e r a portion of said N+ polysilicon lay e r and said P+ polysilicon layer. 

13. (Currently Amended) An SRAM memory cell comprising: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; • 
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a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pull down 
transistor, and wherein said pull-up transistor defines a P type active region in said N well 
and said pull-down transistor defines an N type active region in said P well; 

an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer forming a portion of said pull-down 
transistor and a P+ polysilicon layer forming a portion of said pull-up transistor, and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride 
fil m and over only a portion of said isolation region, wherein said polysilicide gate 
electrode structure and said oxide diffusion barrier layer are arranged such that migration 
of P+ dopants from said P+ polysilicon layer to said overlying metal, metal silicide, or 
metal nitride film is significantly impeded by said oxide diffusion barrier layer. 

14. (Currently Amended) An SRAM memory cell comprising: 
a semiconductor substrate; 
a P well formed in said semiconductor substrate; 
an N well formed in said semiconductor substrate; 

a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pull down 
transistor, and wherein said pull-up transistor defines a P type active region in said N well 
and said pull-down transistor defines an N type active region in said P well; 

an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
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silicon film comprises an N+ polysilicon layer forming a portion of said pull-down 
transistor and a P+ polysilicon layer forming a portion of said pull-up transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride 
film and over only a portion of said isolation region, wherein said polysilicide gate 
electrode structure and said oxide diffusion barrier layer are aiTanged such that migration 
of N+ dopants from said N+ polysilicon layer to said overlying metal, metal silicide, or 
metal nitride film is significantly impeded by said oxide diffusion barrier layer. 

15. (Currently Amended) A memory cell array comprising a plurality of SRAM cells 
arranged in rows and columns, wherein each cell of said array is connected to a word line 
and to a pair of bit lines and comprises: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pull down 
transistor, and wherein said pull-up transistor defines a P type active region in said N well 
and said pull-down transistor defines an N type active region in said P well; 

an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer forming a portion of said pull-down 
transistor and a P+ polysilicon layer forming a portion of said pull-up transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride 
film eveFon a portion of said polycrystalline silicon film , and over only a portion of said 
isolation region . 
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16. (Currently Amended) A computer system including a microprocessor in 
communication with a memory cell array via a data communication path, wherein said 
memory cell array comprises a plurality of SRAM cells arranged in rows and columns, 
and wherein each cell of said array is connected to a word line and to a pair of bit lines 
and comprises: 

a semiconductor substrate; 

a P well formed in said semiconductor substrate; 

an N well formed in said semiconductor substrate; 

a flip-flop formed by two access transistors and a pair of cross coupled inverters, 
wherein each pair of cross-coupled inverters includes a pull up transistor and a pull down 
transistor, and wherein said pull-up transistor defines a P type active region in said N well 
and said pull-down transistor defines an N type active region in said P well; 

an isolation region arranged to isolate said N type active region from said P type 
active region; 

a polysilicide gate electrode structure composed of a polycrystalline silicon film 
and an overlying metal, metal silicide, or metal nitride film, wherein said polycrystalline 
silicon film comprises an N+ polysilicon layer forming a portion of said pull-down 
transistor and a P+ polysilicon layer forming a portion of said pull-up transistor; and 

an oxide diffusion barrier layer formed in said polysilicide gate electrode structure 
between said polycrystalline silicon film and said metal, metal silicide, or metal nitride 
film evefon a portion of said polycrystalline silicon fil m and over only a portion of said 
isolation region . 

21. (Previously Amended) A memory cell as claimed in claim 1 wherein said oxide 
diffusion barrier layer comprises silicon dioxide. 

22. (Previously Amended) A memory cell as claimed in claim 1 wherein said oxide 
diffusion barrier layer has a thickness of less than 125 A. 
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23. (Previously Amended) A memory cell as claimed in claim 1 wherein said oxide 
diffusion barrier layer has a thickness of between about 10 A and about 15 A. 

24. (Previously Amended) A memory cell as claimed in claim 1 wherein said oxide 
diffusion barrier layer has a thickness of between about 3 A and about 125 A. 

25. (Previously Amended) A memory cell as claimed in claim 1 wherein said oxide 
diffusion barrier layer has a thickness of between about 3 A and about 50 A. 

26. (Previously Amended) A memory cell as claimed in claim 1 wherein said oxide 
diffusion barrier layer has a thickness of between about 3 A and about 125 A and said 
polycrystalline silicon film has a thickness of between about 500 A and about 4000 A. 

27. (Previously Amended) A memory cell as claimed in claim 5 wherein metal, metal 
silicide, or metal nitride film form defines an overcoated portion of said P+ polysilicon 
layer and wherein said oxide diffusion barrier layer is formed in said polysilicide gate 
electrode structure between said metal, metal silicide, or metal nitride film and said P+ 
polysilicon layer over the entire extent of said overcoated portion of said P+ polysilicon 
layer. 

28. (Previously Amended) A memory cell as claimed in claim 8 wherein metal, metal 
silicide, or metal nitride film form defines an overcoated portion of said N+ polysilicon 
layer and wherein said oxide diffusion barrier layer is formed in said polysilicide gate 
electrode structure between said metal, metal silicide, or metal nitride film and said N+ 
polysilicon layer over the entire extent of said overcoated portion of said N+ polysilicon 
layer. 

31. (Currently Amended) A gate electrode structure for a semiconductive device having 
N type and P type active regions separated by an isolation region said gate electrode 
structure comprising: 
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a film having an N+ polysilicon layer over the N type active region and a P+ 
polysilicon layer over the P type active region; 

an oxide layer formed everon a portion of said fil m and over only a portion of 
said isolation region ; and 

a metal, metal silicide, or metal nitride film overlaying said film and said oxide 

layer. 

32. (Cancel) A gat e electrod e structur e as claim e d by claim 31 whoroin said oxide layer is 
formed over said N+ and P+ polysilicon lay e r s . 

33. (Currently Amended) A gate electrode structure as claimed by claim 31 wherein said 
oxide layer is formed everon said N+ polysilicon layer. 

34. (Currently Amended) A gate electrode structure as claimed by claim 31 wherein said 
oxide layer is formed everon said P+ polysilicon layers. 

35. (Cancel) A gat e e l e otrodo structure as claim e d by claim 3 1 whoroin said N+ 
polysilicon layer forms a portion of a pull down transistor and said P + polysilicon layer 
forms a portion of a pull up tronoistor, end said oxide lay e r is form e d over said N + and 



36. (Currently Amended) A gate electrode structure as claimed by claim 3 1 wherein said 
N+ polysilicon layer forms a portion of a pull-down transistor, and said oxide layer is 
formed OVCFO n said N+ polysilicon layer. 

37. (Currently Amended) A gate electrode structure as claimed by claim 31 wherein said 
P+ polysilicon layer forms a portion of a pull-up transistor, and said oxide layer is formed 
everon said P+ polysilicon layer. 




Received from < 9372230724 > at 8/4/03 5:34:37 PM [Eastern Daylight Time] 



08/04/2003 17:41 FAX 937227(77 2 4 



KILLWORTH ET AL 



(U016/021 



Serial No. -09/808,864 
Art Unit -2823 

38. (Previously presented) A gate electrode structure as claimed by claim 31 wherein said 
oxide layer is silicon dioxide. 

39. (Previously presented) A gate electrode structure as claimed by claim 31 wherein 
said oxide layer has a thickness under 125 A. 

40. (Currently Amended) A memory cell comprising: 

a semiconductor substrate havine first and second gate oxide layers ; 

a P well formed in said semiconductor substrate; 

a N well formed in said semiconductor substrate adjacent to said P well; 

a N type active region defined in said P well; 

a P type active region defined in said N well; 

an isolation region arranged to isolate said N type active region from said P type 
active region , and separate said first and second gate oxide layers ; and 

a gate electrode structure having a film with an N+ polysilicon layer on said first 
gate oxide layer over said N type active region and on a first portion of said isolation 
region, and a P+ polysilicon layer on said second gate oxide layer over said P type active 
regio n and on a second portion of said isolation region , an oxide layer formed everon a 
portion of said fil m and over only one of said first and second portions of sai d isolation 
region, and a metal, metal silicide, or metal nitride film overlaying said film and said 
oxide layer. 
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